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The Respiratory System 


Cardiac Causes 

of Pulmonary Hypertension 

Left ventricular failure from any cause increases pul¬ 
monary venous pressure and to some extent pulmo¬ 
nary arterial pressure. By contrast, mitral stenosis 
produces severe venous hypertension and Significant 
pulmonary artery hypertension. 


CARCINOMA OF THE LUNG 

Carcinoma of the lung is the most common cause of 
death from cancer in the Uiuted States, The large ma¬ 
jority (90%) of cancers of the lung are a consequence 
of cigarette smoking (see Chap. 8). 

Squamous Cell Carcinoma 

Squamous cell carcinoma has been for many years 
the most common variety of lung cancer in the 
United States and many other countries. 

n Pathology: Most squamous cell carcinomas arise 
in the central portion of the lung from the major or 
segn^ental bronchi. On gross examination, they tend 
to he firm, gray-white, ulcerated lesions that extend 
through the bronchial rvali into the adjacent paren¬ 
chyma (Fig. 12-35). The microscopic appearance of 
squamous cel! carcinoma is highly variable. The 
range of differentiation extends from mature squa¬ 
mous cells with keratin pearls to an anaplastic lesion 
that is recognized as of squamous ceil origin only by 


electron microscopy and immunohistochemlcai'^ 
amination. In well-difierendated tumors, keratin p^|| 
occurs as ■"pearls," ■which appear as central, brig^ 
eosinophilic aggregates of keratin surrounded^ 
"onion skin" layers of squamous cells. 

Cardnomas of the lung of all histologic 
metastasize most frequently to the regional ly^^ 
nodes, particulariy the hilar and mediastinal rip^ 
The most common site of extranodal metastasis 
adrenal gland, although adrenal insufficiency 
tinctly uncommon. Lung cancer not infrequently p| 
sents im'Haliy as metastatic disease, 'vvith the bi^ 
bone, and liver being common sites. 

□ Cliiiical Features; Most squamous cell 
nomas present with symptoms related to their 
chial origin: persistent cough, hemoptysis, or 
chial obstmefion, the last accompanied by pulmon^! 
infections (recurrent pneumonias, lung abscess^™ 
or atelectasis. Extension of Ihe tumor can cau|^ 

compression of the superior vena cava, resulting mS 
severe venous and lymphatic congestion of the upp^ 
part of the body (superior vena cava syndittm^S 
Growth of a lung cancer (usually squamous) in 
apex of [he lung (Pancoast tumor) may extend to inS 
volve the eighth cervical and first and second thoracic 
nerves, which results in (shoulder pain radiating ^ 
an ulnar distribution down the arm (Pancoast sy^ 
drome). A Pancoast tumor may also paralyze the ce^ 
■vical sympathetic nerves and cause Horner syn^ 
drome, characterized by depression of the eyebaflj 
(snophthalmos). ptosis of the upper eyelid, conslric^ 
tion of the pupil (miosis), and absence of sweating^ 
(anhidrosis) on the affected side. Pleural effusion ^ 



FIGURE 12-35 

Squamous cell carcinoma of Uie lung. (A) A tumor mass arising from a proximal branch 
of the left mainstem bronchus- (arrow) has occluded ihe bronchial lumen and metasta¬ 
sized to the regional lymph nodes. T, trachea. (B) Photomicrograph of a well-differen¬ 
tiated squamous ceil carcinoma. 
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Caxclnoma of fhe Luitg 


and leads to dyspnea. Lymphangidc spread 
‘of tumor within the lung may impair oxygena- 
aon- Invasion of the pericardium by cancer results In 
(pericardial effusion'Sitd sometimes cardiac tampon- 
•ade. 

Hie median survival for untreated squamous cell 
■ cardnoma of the lung is less than a year. At the time 
diagnosis^ about of all squamous carcinomas 
;are deemed resectable, and the overall 5-year survival 
^ate after surgery is 37%. 

Adenocarcinoma 

Adenocarcinoma of the lung has been increasing in 
frequency, particularly in women, and in many loca¬ 
tions may be more common than squamoxis cell car¬ 
cinoma. Adenocarcinoma of the lung tends to arise in 
the periphery, usually in the upper lobes, with puck¬ 
ering of the overlying pleura (Fig. 12-36). Most of 
these tumors occur in smokers, and fewer than 10% 
are associated with subpleural scars, secondary to old 
tuberculosis, honied infarcts, residual pneumonitis, 
or trauma. 

□ Pathology; At Initial presentation, adenocarci¬ 
nomas of the lung appear' as irregular masses 2 to 5 
cm in diameter, altliouglr many are larger. On cut sec¬ 
tion, the tumor is grayish-white and often glistening, 
owing to the production of mucus. Histologically, 


adenocarcinomas of the lung present a wide variety 
of morphologic patterns. The neoplastic cells may 
resemble diiated or nondliated cnium-nar epithelial 
cells, goblet cells, cells of the bronchial glands, or 
Clara cells. In the most common pattern, well-dif¬ 
ferentiated arinar carcinomas form, regular glands, 
which are lined by columnar cells with basal nuclei 
(see Fig. 12-36). Papillary adenocarrinomas exhibit 
columnar to cuboidtQ cells and form a single layer on 
a core of fibrous connective tissue. Solid adenocarci¬ 
nomas are poorly differentiated tumors, although in 
some there is a suggestion of gland formation. Mucus 
production in all varieties of adenocarcinoma varies 
from scant to abundant. 

Adenocarcinomas metastasize readily to the 
same sites as do squamous ceU carcinomas, but they 
tend to grow more rapidly and frequently invade the 
pleura. Less than 40% of adenocarcinomas can be re¬ 
sected, and the 5-year survival for these patients is 
only 25 %, 

Bronchioloalveolar Carcinoma 

■ Bronchioloalveolar cancer is always yeriphsral in 
OTigin and, as the name indicates, derives from bronchiolar 
or alveolar epiihelkl cells. The tumor shows no relation¬ 
ship to tobacco smoking. Most of these cancers orig¬ 
inate from Oara cells, although a minority are com¬ 
posed principally of type II pneumocytes. 











FIGUrtE 12-3S 
AdenocarciRoma of the lung. 
(A) A peripheral tumor in 
the right upper lobe puckerb' 
the pleuiai surface, (B) A 
microscopic view shows a 
wen-differentiated, mucus-pro 
ducing adenocarcinoma. 
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On gross examination, bron<±iioIoalvcolar carci¬ 
noma presents as a single peripheral nodnle, multi¬ 
ple nodules, or a diffuse in fil trate that resembles 
pneumonia. The cut section of the tumor is often 
mucoid and may not be recognized macrosconicaily as 
a tumor (Pig. 12-37). On microscopic examination, 
weU-diflerenUated, mucin-containing columnar cells 
line the alveolar spaces without invading the stroma. 
However, lumors composed, of neoplastic type 11 
pneurnocytea do not contain mucin. 

When limited' to a single lesion, the prognosis for 
bronchioloalveolar carcinoma is good. In the absence 
of lymph node metastases, the Cure rate 15 mom than 
5Q%. 


fusiform or elongated cells, and another fourth ex¬ 
hibit medium-sized, polygonal cells with abundant 
cytoplasm (intermediate cell variants). 

The majority of patients with small cell cardnoma 
are symptomatic at the time of diagnosis, and two 
thirds of the tumors have already metastasiaied to 
bone, liver, brain, and other organs. Chemotherapy 
is the common treatment for disseminated .small cell 
carcinoma, and recent advances have led to a dm- 
matic improvement in prognosis. Tumors liiniied to 
the lung are treated by radiation. 

Carcinoici Tumors 


Small Cell Carcinoma 

■ Small cell carcinoma is a kigltlif imligmni lung can- 
,, cer characterized by s/^eefs of small tumor cells, which dif¬ 
ferentiate in the direction of neuroendnovic cells. This 
variant accounts for 10% to 20% of all lung cancers. 
More than 50% of the patients are men, and 90% are 
cigarette smokers. Small cell carcinoma is believed to 
arise from the pluripotential basal cells of the bron¬ 
chial epithelium- 

In she majofily of cases, small cell carcinoma orig¬ 
inates near the hilum of the lung. On cut section, tlie 
tumor is soft, glistening, and grayish-white, often 
with areas of necrosis. Microscopically, in half of the 
cases the tumor cells are small and round or oval (Fig. 
n-SB), with dense hyperchrnmatic nuclei and scanty 
cytoplasm. The appearance is similar to that of lym¬ 
phocytes (oat cells). A fourth of the tumore display 


■ Carcinoid fttwiors are & group of nmroendacrine pul¬ 
monary neoplasms derivetl p-Qin the pluripotential basal 
layer of the respiratory cpilhclium. They comprise less 
than 5% of priniary king tumors, show no sex pre¬ 
dilection, and axe xjot related to cigarette smoking. 
Although neuropeptides are readily demonstrated in 
the tumor cells, the large majority are endoa'inolog- 
ically silent. The lutnor is of low-grade malignancy, 
but 5% to 10% metastasize to regional lymph nodes. 

Metastatic Tumors 

The mo.st ctunmon maligjftant neoplasm of the lung 
is a metastatic tumor. Metastatic tumors in the lung 
are typically rnuitiple and circumscribed (Pig- 12-3^ 
and are viewed radioioglcally as "cannon ball" me- 
tastases- The common primary sites are the breast, 
stomach, pancreas, and colon. 


■V? 

Ip 




FIGURE JZ-37 

Bronchioloalveolar carcinoma, (A) The cut surface of the lung is solid, glistening, and 
mucoid, an appearance that reflects a diffusely InfilEiating tumor. (B) A microscopic view 
show.s alveoli lined by columnar, mucus-producing tumor cells and filled with mucus. 
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FIGURE IZ-40 
Fleutat mesothelioma. (A) llie long 
is encased by a dense pleuial tumor 
that extends into tite iissures. (B) A 
microscopic view shows the sarco* 
mafoiis and epithelial components 
of the tnmar. 





results from infection? of the pleura. It is commonly 
a complication of bacterial pneumonia that extends to 
the pleuial surface^ the classic example of which is 
pneumococcal pneumonia. 

, Empyema is a variant of pyothorax in which thick 
pus accumulates within the pleural cavity, often with 
loculation and fibrosis. 

Hemothorax refers to the accumulation of blood 
in the pleural cavity as a result of trauma or rupture 
of a vessel, for example dissecting aneurysm, of the 
aorta. 

Chylothorax is the accumulation in the pleura! 
cavity of a milky, lipid-rich fluid (chyle) as a result of 
lymphatic obstruction. It has an ominous portent, be¬ 
cause obstruction of the lympliatics suggests di.seasc 
of the lymph nodes in the posterior mediastinuTn. 


pleural and peritoneal mesodieliomas ate related 1 
asbestos exposure (see discussion earlier on asbes 
related disease), ^though some patients deny 
tact with this mineral. The tumors are tyjni 
encountered in middie-aged men occupational^ cm 
posed to asbestos, even for a short time. 


□ Pathology: On gross examination pleural i 
othelioma diaracteristically encases and comp 
the lung, extending Into fissures and interlobar s 
(Kg. 12-40). Microscopically, classic mesothdiom^e 
hibits a biphasic appearance, namely epithelial '5 
sarcomatous patterns. Glands and tubules that"i 
semble adenocarrinoma £ire admixed with sheets ( 
spindle cells that are similar to a fibrosarcoma. . 


MESOTHELIOMA 

■ MesotJtelioma is a malignant tumor of mesotkelial 
cells tisat is most common in the pleura but also occurs in 
tke peritoneum and .^he tunica vagimlis of the testis. Most 


□ Clinical Features: Patients with. plehralSja 
othelioma present with a pleural effusion of witf 
pleural mass, chest pain, and dyspnea. The le 
may be limited to the thorax, but in about a fourihjS 
the cases meiastases appear elsewhere. Treabnei^ 
ineffective and the prognosis is hopeless. 
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